A 69-year-old Malay man presented to his general physician with a history of decreased effort tolerance. He had no history of palpitation, syncope or giddiness. On clinical examination, he was tachycardic, with a heart rate of 160 beats per minute (bpm) and a blood pressure of 140/80 mmHg. The rest of the physical examination was unremarkable. Electrocardiography (ECG) showed regular narrow complex tachycardia at 160 bpm (Fig. 1) . He was immediately referred to the emergency department.
CASE 1 CLINICAL PRESENTATION
A 69-year-old Malay man presented to his general physician with a history of decreased effort tolerance. He had no history of palpitation, syncope or giddiness. On clinical examination, he was tachycardic, with a heart rate of 160 beats per minute (bpm) and a blood pressure of 140/80 mmHg. The rest of the physical examination was unremarkable. Electrocardiography (ECG) showed regular narrow complex tachycardia at 160 bpm (Fig. 1) . He was immediately referred to the emergency department.
Repeat ECG showed irregular narrow complex tachycardia (Fig. 2) . Tachycardia was incessant and did not respond to intravenous boluses of adenosine and verapamil. The patient was started on oral beta-blockers to slow down the ventricular response.
ECG INTERPRETATION
Initial ECG (Fig. 1) shows long RP narrow complex tachycardia with 1:1 atrioventricular (AV) conduction. P waves are predominantly negative in inferior leads and lead V1. The differential diagnosis of long RP regular narrow complex tachycardia include atrial tachycardia (AT), atypical AV nodal reentrant tachycardia (AVNRT) and persistent junctional reciprocating tachycardia (PJRT), an unusual form of AV reentrant tachycardia (AVRT). Sinus tachycardia is also a differential for long RP tachycardia; however, the P wave axis in the ECG is not consistent with sinus P axis.
Subsequent ECG (Fig. 2) showed the same tachycardia as that seen in the initial ECG, with 5:4, 4:3 and 3:2 AV nodal Wenckebach phenomena. The presence of an AV block rules out AVRT or PJRT. Indeed, the above findings are consistent with that of AT.
CLINICAL COURSE
The patient continued to experience AT in spite of oral betablocker therapy. Electrophysiology confirmed focal AT arising from the anterior right atrium near the tricuspid annulus. Radiofrequency ablation at the point of the earliest activation led to the termination of tachycardia, and the patient remained in sinus rhythm thereafter. 
CASE 2 CLINICAL PRESENTATION
A 67-year-old Chinese woman presented with a two-month history of palpitation associated with shortness of breath. She used to experience multiple daily episodes of palpitations that lasted from minutes to hours. There was no accompanying history of chest pain, syncope or giddiness. Physical examination was unremarkable, except for a resting heart rate of 150 bpm. Clinically, the patient was not having heart failure. ECG (Fig. 3) showed regular narrow complex tachycardia at a rate of 150 bpm. The patient was administered repeated boluses of intravenous adenosine and diltiazem, with no termination of tachycardia. However, there was a slowing of the heart rate following the administration of diltiazem, and ECG at that time showed irregular rhythm (Fig. 4) .
ECG INTERPRETATION
Initial ECG (Fig. 3) shows short RP regular narrow complex tachycardia, with a distinct P wave seen in lead V1 following the QRS complex. The differential diagnoses of short RP tachycardia include typical AVNRT, AVRT and AT. However, the slowing of AV nodal conduction after intravenous administration of diltiazem narrowed down the differential diagnoses. Fig. 4 shows the continuation of tachycardia with a 3:2 AV node Wenckebach phenomenon (arrows pointing toward the P wave). Continuation of tachycardia in spite of an AV node block rules out AVRT. AT is the most likely diagnosis given the finding of a 3:2 AV nodal conduction.
CLINICAL COURSE
The patient was admitted and put on telemetry for monitoring. Oral beta-blocker was started to slow down AV nodal conduction and to control the ventricular rate. Telemetry monitoring showed incessant AT; it rarely terminated for few beats and restarted again. Echocardiography showed moderately impaired left ventricular systolic function with an ejection fraction of 40%. Coronary angiogram revealed normal coronaries. Electrophysiology confirmed the presence of focal AT arising from a low crista terminalis in the right atrium. Radiofrequency ablation of AT was successfully performed, with restoration of the patient's sinus rhythm. The patient was advised follow-up echocardiography to assess any improvement in left ventricular ejection fraction following ablation.
DISCUSSION
AT is a regular atrial rhythm at a rate greater than 100 bpm originating from outside of the sinus node.
(1) AT mostly presents as regular narrow complex tachycardia. (2) The major causes of regular narrow complex tachycardia are AVNRT, AVRT, AT and sinoatrial node reentrant tachycardia (SNRT). AVNRT accounts for approximately 60% of cases, AVRT for approximately 30%, and SNRT and AT for 10% of cases. (3) In contrast to atrial flutter, which is a macroreentrant tachycardia involving a large circuit, AT arises from a single site in either the right or left atrium. Focal AT is mostly paroxysmal and self-limiting, but may present as incessant AT associated with left ventricular dysfunction. (4) Focal AT is relatively uncommon, accounting for 5%-15% of arrhythmias in adults who undergo diagnostic studies of paroxysmal supraventricular tachycardia. (5) AT can be produced by three distinct electrophysiologic mechanisms, namely enhanced automaticity, triggered activity and microreentry. Focal AT arises more commonly from the right atrium. (6) The most common clinical presentation is paroxysmal palpitations associated with episodes of AT. Rarely, it can also present as syncope if ventricular rate exceeds 180 bpm. Conditions associated with focal AT include hypertension, cardiomyopathy, pulmonary decompensation, infection, excessive alcohol intake, hypokalaemia, hypoxia, stimulants, cocaine ingestion and theophylline therapy. (7) Atrial rate during focal AT is usually about 130-250 bpm. The P wave morphology can either appear normal or abnormal depending on the site of origin. Although focal AT is regular, the rate may accelerate or 'warm up' in the first few beats and decelerate in the last few beats. AT is not dependent on AV nodal conduction, unlike AVRT. Therefore, the presence of an AV block, especially a Wenckebach phenomenon with the appearance of 'grouped beating', strongly favours AT, as shown in the two clinical cases described earlier. Although algorithms based on the morphology of P wave to localise AT have been described, they are beyond the scope of this article. (4) Acute management of AT is guided by the symptoms, ventricular rate and haemodynamic stability of the patient. Efforts should be made to correct any underlying precipitants such as digitalis toxicity or electrolyte imbalance. Intravenous adenosine, beta-blockers and non-dihydropyridine calcium channel blockers may be used to terminate AT. Apart from terminating AT, AV nodal blocking drugs may help to differentiate AT from AVNRT and AVRT. Patients with haemodynamically unstable AT should be treated with electrical cardioversion. Chronic therapy is useful for prevention of recurrence in patients with repetitive episodes of focal AT. Oral beta-blockers and non-dihydropyridine calcium channel blockers (diltiazem or verapamil) are recommended for initial therapy. In patients with recurrent AT despite therapy, electrophysiology studies with ablation should be considered, as described in the earlier case vignettes where both patients presented with incessant AT that was unresponsive to drugs. In such a scenario, electrophysiology study with radiofrequency ablation is the treatment of choice.
ABSTRACT We discuss two cases of incessant atrial tachycardia (AT), including the presentation and clinical course. It is important to differentiate AT from other causes of supraventricular tachycardia, such as atrioventricular nodal reentrant tachycardia (AVNRT) and atrioventricular reentrant tachycardia (AVRT), as it would have implications on clinical management. Electrocardiographic features of AT, especially the presence of an AV Wenckebach phenomenon with 'grouped beating', are critical for differentiating AT from AVRT and AVNRT. It is also vital to identify the P waves and their relations to QRS on electrocardiography, as this would aid in the differentiation of various supraventricular tachycardias.
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